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AMENDMENT  NO.  1     MARCH    1996 

TO 

IS  10170  :  1982    SPECIFICATION  FOR  BYPRODUCT 

GYPSUM 

(  Page  3,  clause  03  )  —  Substitute  *IS  1288  :  1982  Methods  of  test  for 
mineral  gypsum  and  gypsum  products  (  second  revision  y  for  MS  :  1288  -  1973 
Methods  of  test  for  mineral  gypsum  and  gypsum  products*. 

( Page  3,  clause 0.4  )  —  Substitute  iS  460  (  Part  1  ) :  1985* '/or  'IS  :  460 
(Parti).  1978*'. 

(  Page  3,  foot-note  marked  **'  )  —  Substitute  'f  third  revLuon  )'  for  *(  second 
revision )'  at  thc  end  of  text. 

( Page  4,  clause  2.1.  line  3)  —  Substitute  iS  1288  :  1982* '/or  'IS  :  1288  • 
1973*'. 

( Page  4,  foot-note  marked  *  * '  )  —  Add  *(  second  revision  )*  at  thc  end  of  text. 

( Page  6,  clause  A-i.l )  —  Substitute  *(  see  IS  266  :  1993*  )*  for  'See 
IS:  266- 1977**. 

(  Page  6,  foot-note  marked  '*'  )  —  Substitute  *(  third  rexision  )*  for  *(  second 
revision )'  at  the  end  of  text. 

(  Page  6,  clause  A-IJJ  )  —  Substitute  'IS  265  :  1993t*  for  'IS  :  265  - 
1976t*. 

(  Page  6,  foot-note  marked  *t*  )  —  Substitute  \  fourth  revision  Y  for  \  second 
revision  )*  at  the  end  of  text. 
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AMENDMENT  NO.  2  MAY  2012 

TO 

IS  10170  :  1982  SPECIFICATION  FOR  BYPRODUCT 

GYPSUM 

[Page  4,  clause  3.2(b)]  —  Substitute  'Quantity  of  the  material  in  the 
package,'  for  'Mass  of  the  material  in  the  package,' . 
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0.     FOREWORD 

0.1  This  Indian  Standard  was  adopted  by  the  Indian  Standards 
Institution  on  31  May  1982,  after  the  draft;  finalized  by  the  Soil  Amend- 
ments and  Reclamation  of  Problem  Soils  Sectional  Committee  had  been 
approved  by  the  Agricultural  and  Food  Products  Division  Council. 

0*2  Byproduct  gypsum  is  produced  in  the  country  in  phosphoric  acid 
plants  following  wet  process  technology.  This  byproduct  gypsum  like 
mineral  gypsum  is  aho  a  major  soil  amendment  for  reclamation  of  alkali 
soils. 

0.3  The  other  Indian  Standards  on  gypsum  are: 

IS  :  1288-1973     Methods  of  test  for  mineral  gypsum  and  gypsum 
products 

IS  :  1289-1960     Methods  for  sampling  of  mineral  gypsum 

IS  :  1290-1973    Specification  for  mineral  gypsum  (  second  nvision  ). 

IS  :  6046-1982     Specification  for  gypsum  for  agricultural  use  {first 
revision  ). 

0.4  For  particle  size,  the  use  of  IS  sieves  conforming  to  IS  :  460  ( Part  I  )- 
1978*  is  prescribed.  Where  IS  sieves  are  not  available^  other  ibtandard 
sieves  as  judged  from  aperture  size  may  be  used. 

0.5  For  the  purpose  of  deciding  whether  a  particular  requirement  of 
this  standara  is  complied  with,  the  final  value,  observed  or  calculated » 
expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accord- 
ance with  IS  :  2-1960t.  The  number  of  significant  places  retained  in 
the  rounded  off  value  should  be  the  same  as  that  of  the  specified  value 
in  this  standard. 


*  Specification  for  test  sieves:  Part  I  Wire  cloth  test  sieves  (  stcond  Tension  ). 
tRules  for  rounding  off  numerical  values  (  revised ). 
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1.  SCOPE 

1.1  This  standard  prescribes  the  requiremenls  and  methods  of  sampling 
and  test  for  byproduct  gypsum  used  as  an  amendment  for  alkali  soils. 

2.  REQUIREMENTS 

2.1  Fineness  —  AH  the  material  shall  pass  through  2  mm  sieve  but 
50  percent  of  it  should  pass  through  0*25  mm  (  60  mesh  )  sieve  when 
tested  by  the  method  prescribed  in  3  of  IS  :  1288-1973*. 

2«2  The  material  shall  also  conform  to  the  requirements  ijivcn  in  Table  1 . 


TABLE  1    REQUIREMENT  FOR  BYPRODUCT  GYPSUM 

Sl 
No. 

Cn\T?ArTKiuRTir 

Rkqiirfmkkt 

Metmcid  of  Test,  Ri:f  to 

Apjx'ndix  of  this            Appendix  of 
Standard                IS  :  6046-1982* 

(I) 

(2) 

(3) 

^4) 

^5) 

i) 

Calcium  sulphate  cUhydr- 
atc,  content,  percent,  by 
mass,  Min  on  dry  basis 

70 

— 

A 

ii) 

Sodium  content  as  (  Na  ), 
percent  by   mass,  Max 
on  dry  basis 

0-75 

-  — 

B 

iii)     Fluorine  content,  percent  1*0  A  — 

by   masSy  Max  on  dry 
basis 

iv)    Free    moisture     content,  15  H  — 

percent  by  mass,  Max 

•Specification  for  gypsum  for  agricultural  use  {fint  revision  ). 

3.  PACKING  AND  MARKING 

3.1  Packing  —  The  material  shall  be  supplied  in  bulk  or  in  package  as 
agreed  to  between  the  purchaser  and  the  supplier. 

3.2  Marking  —  When  supplied  in  packages,  each  package  shall  be 
securely  closed  and  marked  indelibly  with  the  following  information: 

a)  Name  of  the  material, 

b)  Mass  of  the  material  in  the  package, 


^Methods  of  test  for  mineral  gypsum  and  gypsum  products  (first  revision  ). 
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c)  Minimum  calcium  sulphate  ilihydrate  content, 
J)  Particle  size, 

e)  Moisture  content, 

f )  Manufacturer'^  name  ami  recognized  trade-mark,  and 

g)  Lot  number. 

3.2.1  When  supplied  in  bulk,  a  metallic  or  (aid  buaid  i.ii>el  of 
appropriate  size,  Ijcaring  ilie  information  reqiiind  to  !>c  '^Imh  under 
3.2  with  suitable  paint  or  ink  shall  conspicuously  be  displ.i\ed  v>n  the 
bulk  carrier  and  also  placed  inside  the  consignment. 

3«2.2  The  product  may  also  be  marked  with  Standard  Mark. 

3.. 3  The  use  of  (he  Standard  Mark  is  governed  by  the  provisions  of  Burtau  ot 
Indian  Standards  Act,  1986  and  the  Rules  and  Regulatit>ns  made  (hereunder. 
The  details  of  conditions  under  which  the  licence  for  the  use  of  Standard  Mark 
may  be  gran(td  (o  manufacturers  or  producers  may  he  ob(ained  from  the  Bureau 
of  Indian  Standards. 


4.  SAMPLING 

4.1  Representative  lest  samples  of  the  material  shall  l>u  dravvn  as 
Kiven  in  5  of  IS  :  1289.1960». 

4.2  Number  of  Tests 

4.2.1  Calciuui  sulphate  dihydrate  shall  be  tested  on  each  of  tlie 
individual  samples. 

4.2.2  I'ests  for  remaining  characteristics  given  in  2  of  the  specification 
shall  be  conducted  on  the  composite  sample. 

4.3  Criteria  for  Conformity  —  The  lot  shall  be  declared  as  con- 
forming to  the  requirements  of  the  specification  If  4.3.1  and  4.3.2  are 
satisfied. 

4.3.1  The  expiession  '  .?  —  06  R'  is  greater  th.m  or  equal  to  the 
minimum  limit  prescribed  in  Table  1  of  the  specitication  for  calcium 
sulphate  dihydrate,  where: 


-^         >  «,       Sum  ol  the  lest  results 

Mean  ( -V)  «  vv — r Fr*-r 1  - 

Aurnlier  of  test  results 


^Methods  fur  itanipling  uf  mineral  gypsum 
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Range  (  R  jsaDitlerence  in  ihe  niaxiinuni  and  niininnini 
of  llie  test  results. 

4.3.2  All  iliC  test  le^ulti  on  the  conipobiie  :»aniplc  meet  the    relevant 
requirement  Ri\en  in  2  of  the  specification. 


APPENDIX     A 

{Table  \,ltem  ( iii )  ] 

DETERMINATION  OF  FLUORINE  CONTENT 

A-0.  GENERAL 

A«0.1  The  doteunination  ol  liuoiiiie  m  ]iypro(hitt  I'^psuni  involves 
decomposition  of  insolu))le  fluorine  compounds,  distillation  with 
concentrated  sulphmir  acid  and  separation  of  fluorine  from  the  distillate 
by  perchloric  acid.  The  Hourine  in  the  distillate  is  determined  by 
spectrophotometric  method  using  Ziicouium-Krioclnome  C!yanin-R 
Lake. 

A-L  REAGENTS 

A-l-l  Sulphuric  Acid  —  .S>^  IS  :  2(i().l*j77*. 

A-L2  Sodium  Hydroxide  —  10  percent  and  50  percent  solution 
prepared  in  double  distilled  water. 

A-1.3  Perchloric  Acid  —  70  percent. 

A-L4  Silver  Per  chlorate  —  17*3  peici'ut  solution  prepared  in  double 
distilled  water. 

A-1.5  p»NitropheBol  Indicator  —  0*3  per<  ent  solution  prepared  in 
double  distilled  water. 

A-l*6  Eriochrome  Cyanin-R—  Di&^ohe  1*80  g  of  Eriochromc  Clyanin- 
R  in  double  distilled  water  and  dilute  to  one  litre. 

A-1.7  Zirconyl  Chloride  Octahydrate  —  Di&solve  0*265  g  ofZirconyl 
Chloride  in  50  ml  double  distilled  water.  Add  700  n\\  concentrated 
hydrochloric  acid  and  dilute  to  one  litre  with  double  distilled  water. 

A-L8  Concentrated  Hydrochloric  Acid  —  See  LS  :  265-19761. 

^Speciticatiuii  ior  suluiiuric  acul  C  ifcondreiuion  ). 
fSpecification  for  hydrochloric  acid  (  second feiision  ). 
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A-L9  Refere0ce  Solution  —  3  ml  of  Kriochrome  Cyanin-R  (  see 
A*l«6  )  is  added  to  50  ml  volumetric  flask,  5  mi  of  solution  prepared  by 
diluting  3  ml  of  concentrated  hydrochloric  acid  (  see  A-1.8  )  to  5  ml  with 
'  double  distilled  water  is  added  to  the  volumetric  flask  and  the  volume  is 
made  to  50  ml  with  double  distilled  water.  The  solution  is  used  for 
setting  the  reference  point  (  100  percent  transmittance  )  of  the  spectro- 
photometer. 

A-1,10  Standard  Fluorine  Solution  —  Dissolve  2*211  g  of  sodium 
floride  in  double  distilled  water  and  make  the  volume  to  one  litre  in  a 
volumetric  flask.  Pipette  out  10  ml  of  this  solution  into  one  litre 
volumetric  ilask  and  make  up  the  volume  with  double  distilled  water. 
This  solution  contains  001  mg  of  fluorine  per  millilitre. 

A.2.  APPARATUS 

A-2«l  Spectrophotometer 

A-2«2  Distillation  Apparatus  —  ^vith  three  necked  distillation  flask 
of  500  ml  capacity. 

A-2.3  Thermometer  —  of  0  to  200''C  range. 

A-2.4  Steam  Generator  —  2  litre  capacity. 

A-2.5  Steam  Condensation  Trap  —  60  ml  capacity. 

A-2«6  Electric  Heating  Mantle  —  provided  with  thermostat  and  to 
accommodate  500  ml  distillation  flask. 

A*3.  PREPARATION  OF  SAMPLE 

A*3«l  10  grams  of  air  dried  byproduct  gypsum  sample  is  pulverized  in 
mortar  and  pestle  until  the  entire  sample  passes  through  200  mesh  sieve. 
The  ground  sample  is  oven  dried  at  100**G  to  a  constant  mass. 

A-4.  PROCEDURE 

A-4.1  500  mg  of  the  sample  ( see  A-3.1 )  is  transferred  to  the  three*necked 
distillation  flask.  50  ml  concentrated  sulphuric  acid  and  25  ml  double 
distilled  water  are  added.  The  distillation  flask  is  placed  in  an  electric 
heating  mantle  with  thermostat.  A  thermometer  (  0  to  200*C  )  is 
installed  in  one  of  the  necks  of  the  distillation  flask.  The  lower  2*5  cm 
tip  of  the  thermometer  is  immersed  in  the  concentrated  sulphuric  acid. 
The  steam  distillation  head  is  attached  with  a  500  ml  calibrated  beaker 
placed  under  the  condenser  to  collect  the  distillate.  The  heat  is  applied 
slowly  to  the  distillation  flask  through  the  heating  mantle.     When  the 
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teinpeiaturc  reaches  IfO^C,  steam  Is  allowed  to  enter  the  flask.  I'hc 
temperature  is  maintained  at  165  4-  2®C  throughont  the  distillation. 
When  approximately  400  ml  distillate  is  collectrd  then  10  ml  of 
10  percent  sodium  hydroxide  is  added  to  it  and  evaporated  to  near 
dryness  on  a  hot  plate.  After  evaporation  of  the  distillate  2v^  ml  of 
double  distilled  water  is  added  to  dissolve  the  fait  residues. 

A-4.2  The  distillate  obtained  in  operation  (  see  A-4.1  )  is  transferred 
quantitatively  from  the  beaker  to  a  three  necked  distillation  flask  with 
50  ml  of  70  percent  perchloric  arid  and  2ri  ml  double  distilled  water. 
One  millilitrc  of  17'5  percent  silver  perchloraie  solution  is  adcVd  to  the 
flask  in  order  to  precipitate  the  chlorides.  The  distillation  flask  is 
connected  to  steam  distillation  head  and  a  500  ml  beaker  is  placed 
below  the  condenser  to  collect  the  distillate.  Ono  drop  of  50  percent 
sodium  hydroxide  and  two  drops  of  /^-nitrophenol  indicator  are  added 
in  the  beaker  to  make  the  distillate  alkaline.  Heat  is  applied  to  the 
distillation  flask  through  an  electiic  heatinij  mantle  to  raise  the 
temperature  to  132**C.  Steam  is  introduced  at  this  stage  and  the 
temperature  is  laised  to  135*C.  The  temperature  is  maintained  at 
135  ±  2*0  till  approximately  400  ml  distillate  is  collected. 

A-4.3  The  distillate  obtained  in  operation  (  see  A-4.2  )  is  quantitatively 
transferred  to  a  volumetric  flask  and  the  volume  is  made  to  500  ml  with 
double  distilled  water. 

A*4.4  Take  5  ml  portion  of  the  distillate  (  see  A-4.3  )  in  50  ml  volumetric 
flask  and  add  5  ml  double  distilled  water  and  mix  well.  Add  one  drop 
of  ^-nitiophenol  and  then  add  4  X  hydrochloric  acid  dropwisetill  the 
yellow  colour  disappears.  Add  5  ml  of  Eriochrome  Cyanin-R  {see KA.%) 
and  :  ml  of  Zirconyl  Chloride  Octahydrate  (  see  A-1.7  )  and  mix  well. 
Make  up  the  volume  to  the  mark  with  double  distilled  water.  The 
colour  reaction  is  immediate  and  stable,  and  readings  can  be  recorded 
immediately  or  at  any  other  desired  tim.e  without  significant  change  in 
transmittance,  provicfed  constant  temperature  is  maintained. 

A-4.5  Set  the  spectrophotometer  at  527*5  mm  (  range  525-530  mm  )  for 
100  percent  transmittance  using  the  reference  solution  (  see  A-1.9  )  and 
record  the  absorbance/transmittance  of  the  sample  solution. 

A«4«6  Prepare  a  standard  curve  for  fluorine  using  standard  fluorine 
solution  (  see  A-1.10  ).  Standard  fluorine  solution  may  further  be  diluted 
with  double  distilled  water  and  aliquots  be  selected  in  the  range  of  O'OO  to 
1*40  ppm  in  terms  of  fluorine  for  the  preparation  of  standard  curve. 

NoTK  —  A  new  curve  should  be  prepared  for  each  fresh  batch  of  reagents  specified 
in  A-1.6  and  A-1.7. 
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A-4.7  Calculation 

A-4.7.1  The  fluorine  value  of  the  sample  ahquot  is  read  from  the 
standard  curve  {  see  A-4.6  )  and  is  expressed  in  percentage  taking  into 
account  the  total  dilution  factor. 


APPENDIX     B 

[  Table  1,  Item  ( iv  )  ] 
DETERMINATION  OF  FREE  MOISTURE  CONTENT 

B-1.  PREPARATION  OF  SAMPLE 

B-1.1  Reduce  gross  sample  to  quantity  sufficient  for  analysis  or  grind 
approximately  225  g  sample  without  previous  sieving.  Grind  to  pass 
sieve  with  one  mm  circular  opening.  Grind  as  rapidly  as  possible  to 
avoid  loss  or  gain  of  moisture.  Mix  thoroughly  and  store  in  tightly 
stoppered  bottles. 

B-2.  PROCEDURE 

B-2.1  Weigh  2  g  of  prepared  sample  (  see  B-1.1  )  into  a  tared  glass 
weighing  dish.  Dry  sample  for  two  hours  ±  10  minutes  at  50  ±  TS^'C 
under  vacuum  of  48-53  cm.  Maintain  vacuum  by  passing  desiccated 
air  through  chamber.     Cool  in  desiccator  and  reweigh. 

B-3.  CALCULATION 

«    «  .     T.  r.  100   (   -4    -    J5   ) 

B-3.1  Free  moisture  content  percent  by  mass  ^ i— -^ ^ 

where 

A  =  mass,  in  g,  of  the  sample  taken  for  test;  and 
R  «=  mass,  in  g,  of  the  material  after  drying. 

Note  • —  Absolute  pressure  of  23*28  cm,  temperature  control  within  specified  limits 
throughout  oven  chamber  is  essential.  In  case  facility  for  required  vacuum  is  not, 
available,  dry  the  sample  for  2  hours  ±  10  minutes  at  70*C  in  an  oven. 
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BUREAU  OF  INDIAN  STANDARDS 

Headquarters. 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Maru.  NEW  Dt.  hi  '  1 000/ 

Telephones:  323  0131 ,  323  3375.  323  940? 

Fax  :  91  1 1  3234062.  91  11  3239399    9)  1  ^  3:i3'ti38? 


Central  Laboratory : 


leiegiams    ManakT^art^tha 

(Common  to  all  OffLes) 

felttphonr 


Plot  No  20/9,  Site  IV,  Sahibabad  Industrial  Area.  Snhibnbrid  201U10 

Regional  Offices: 

Central :  Manak  Bhavan,  9  Bahadur  Shah  /latnr  Marg.  f^TW  DFiLHI  110002 

♦Eastern  :  1/14  CIT Scheme  VII  M.  V  I.P  Road  Mariktojn.  CALCUTTA  ^00054 

Northern  :  SCO  335-336.  Sector  34-A,  CHANDIGARH  160022 

Southern  :  C.I.T.  Campus,  IV  Cross  Road.  CHtNNAI  600113 

tWestern  :  Manakalaya,  E9,  Behind  Marol  Telephone  Exchange  Andheri  (East), 
MUMBAI  400093 

Branch  Offices:: 

'Pushpak',  Nurmohamed  Shaikh  Marg,  Khanpur,  AHMEDABAD  380001 

t Pee n^nndustrial  Area,  1st  Stage,  Bangalore  lumkur  Road. 
BANGALORE  560058 

Gangotri  Complex,  5th  Floor.  Bhadbhada  Road,  T  T  Nagar,  BHOPAL  462003 

Plot  No.  62-63,  Unit  VI,  Ganga  Nagar,  BHUBANESMWAR  751001 

Kalalkathir  Buildings,  670  Avinashi  Road.  COIMBA TORe  641037 

Plot  No.  43,  Sector  16  A,  Mathura  Road.  FARIDABAD'121001 

Savitri  Complex,  116  G.T.  Road,  GHAZIABAD  201001 

53/5  Ward  No.29.  P.O.  Barua  Road.  5th  By-lane.  GUWAHATI  781003 

5-8-56C,  L.N.  Gupta  Marg.  Nampally  Stcition  Road.  HYDERABAD  500001 

E-52,  Chitaranjan  Marg,  C-Scheme.  JAIPUR  302001 

11 7/41 8  B,  Sarvodaya  Nagar,  KANPUR  206005 

Seth    Bhawan,    2nd    Floor,    Behind    Leela    Cinema.    Naveii    t^iuhore    Roc*d 
LUCKNOW  226001 

NIT  Building,  Second  Floor,  Gokulpat  Market.  NAGPUR  440010 

Patliputra  Industrial  Estate,  PATNA  800013 

Institution  of  Engineers  (India)  Building  1332  Shivaji  Nagar.  PUNE  41 1005 

T.C.  No.  14/1421,  Unlvorsrty  P.  O.  Palayam.  THIRUVANANTHAPURAM  695034 


*Sales  Office  Is  at  5  Chowringhee  Approach.  P  O  Princep  Street. 
CALCUTTA  700072.  .. 

tSales  Office  is  at  Novelty  Chambtrs,  Grant  Road.  MUMBAI  400007 

ISales  Office  Is  at  F'  Block.  Unity  Building.  Narashimaraja  Square. 
BANGALORE  560002 
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